
Short Notes 
The Uptake of Digestion Products 

by Drosero 
By Dr. Graeme Chandler 

Carnivorous or insectivorous plants 

have long been suspected of supplement¬ 

ing their nutrition with insects or other 

prey which are initially lured to the plant 

with the aid of some attractant, captured 

and digested. The metabolites released 

by the action of this digestion process are 

absorbed. As a result of the proteinaceous 

material and other nutrients derived from 

the insects the plant tends to flourish. 

Theory has it that carnivorous plants in¬ 

habit wet and swampy areas where ni¬ 

trates especially are low in both availabil¬ 

ity and total amounts and hence the heter- 

otrophic habit by-passes the absorption of 

many compounds via the root system. 

Taxonomically, carnivorous plants can 

be classified into six families and fifteen 

genera, several of the genera also being 

contained exclusively to the Australian 

mainland (Polypompholyx, Byblis, and 

the W. Australian pitcher plant Cephalo- 

tus.) The most common type of trap is 

that of the pitcher which is found in five 

genera and is typified by Nepenthes. The 

outer wall of the Nepenthes pitcher is 

often covered with glands secreting nec¬ 

tar-like substances which act as a lure to 

ants. The sticky flypaper traps character¬ 

istic of Drosera are also common and 

this is probably the genus many of you 

will  have seen around Melbourne itself. 

The active mousetrap of Utricnlaria is 

confined to watery localities and it oper¬ 

ates with an inflation-type movement such 

that prey are actually sucked into the 

trap from whence they never return. 

There are 500 species or more of CP, 

and this number is still increasing in 

number. Australia is heavily infested with 

Drosera although distribution is world¬ 

wide. 

In a physiological context, plants can 

be deemed heterotrophic or carnivorous 

if three essential criteria are fulfilled:  

a) Plants must lure, entrap and hold on¬ 

to the prey. 

b) The plants must possess some mech¬ 

anism for absorbing metabolites of ani¬ 

mal origin and as a corollary, if the prey 

is composed of polymeric (large complex 

molecules made up of smaller units) 

metabolites, there must be some mechan¬ 

ism to digest these metabolites to mono¬ 

meric units suitable for absorption. For 

example, proteolytic enzymes may be syn¬ 

thesized to break down proteins to amino 

acids or peptides which can then be ab¬ 

sorbed. 

c) Once metabolites of animal origin are 

absorbed, they must be utilized for 

growth and development. 

These three criteria must be fulfilled  

because there are many mimics of carniv¬ 

orous plants (e.g. Roridnla). Only 15 

genera of plants fulfill  these three criteria 

and among these are Drosophyllnm, Pin- 

gnicnla, Utricnlaria and Drosera, etc. The 

difficulty of proving that a plant fulfills  

the third criterion possibly stems from the 

difficulty of culturing some carnivorous 

plants. 

Studies with Drosera began possibly 

before the time of Darwin (1875). Dar¬ 

win, however, observed that the applica¬ 

tion of insects to the leaves of Drosera 

led to more vigorous plants producing 

greater numbers of inflorescences and 

more seed than plants not supplied in¬ 

sects. Although the number of papers 

published on the subject of Drosera is 
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large, there are in fact very few critical 

experiments to substantiate the conclusion 

that Drosera species can supplement their 

nutrition with insects supplied to the 

leaves of the plant. For example, a con¬ 

vincing statistical experiment describing 

enhanced growth of Diosera following 

the controlled application of insects has 

never been performed. As a consequence 

of this, our first approach in looking at 

the heterotrophic nutrition of Drosera 

was to grow D. whittakeri in sand cul¬ 

tures under regimes deficient in nitrogen 

and phosphorus to determine whether or 

not the nutrient deficiencies could be off¬ 

set by suppling anesthetized insects, i.e. 

the fruit-fly, Drosophila melanogaster, to 

the leaves. Plants were arranged in a ran¬ 

domized block design in groups of 10 

plants per treatment (i.e. per tray). The 

whole array of trays was covered with a 

muslin canopy. After two months, the 

plants were harvested and their dry 

weights estimated and analysis of variance 

was carried out. 

Plants not supplied with insects but 

grown under full nutrient conditions ex¬ 

hibited average dry weight increases of 

20 mg/plant. The dry weight of plants 

grown in nitrogen deficient medium 

(without insects) was significantly differ¬ 

ent from plants grown under full nutri¬ 

ent conditions but not significantly differ¬ 

ent from plants grown in the absence of 

nutrient salts (no insects). This implies 

that nitrogen stress was an important fac¬ 

tor in limiting growth in these plants. 

Supplying insects to these plants at the 

rate of one fruit fly every week after re¬ 

moving the dead carcass of the previous 

week increased their dry weight signifi¬ 

cantly suggesting that insects were being 

utilized as a source of nitrogen. Unfed 

plants grown in full-nutrient regimes did 

not exhibit greater dry weight increases 

than plants grown in the same medium 

not supplied insects, indicating that the 

heterotrophic nutrition may be advantag¬ 

eous only under conditions of low nutri¬ 

ent status. 

I should remind you that when refer¬ 

ring to full nutrient medium, we really 

mean a 1/10 strength solution described 

by Shive and Robbins so that the amount 

of nutrients available is not all that great 

and even at this low level, insects did not 

increase the dry weight over that attribut¬ 

able to the nutrient solution. We do not 

know, of course, whether the insects or 

the nutrient solution are utilized first and 

maybe the actual maximum growth po¬ 

tential was not realized because of culture 

techniques or something. 

Withholding phosphorus from the nu¬ 

trient medium did not significantly af¬ 

fect the dry weight increase of plants 

growing in this medium. Plants growing 

in phosphorus-deficient regime and sup¬ 

plied insects did not exhibit dry weight 

increases compared with plants grown in 

the same regime not supplied insects. 

Phosphorus cannot be a limiting factor in 

the growth of these plants. 

Drosera whittakeri, the plant used in 

this growth experiment, does not set seed, 

and this necessitated the use of plants 

grown from tubers. Sufficient numbers of 

plants were collected after the appearance 

of the rosette above ground level and the 

tuberous plants used. In trying to explain 

the lack of response to phosphorus stress, 

we examined the tubers of D. whittakeri 

for phosphorus content from the time of 

emergence until senescence in mid-No¬ 

vember. The phosphorus content of the 

tubers initially was around 35 micro- 

grams tuber. The phosphorus content 

drops initially and the loss of phosphorus 

from the tuber is observed in the aerial 

parts of the plant. After the initial loss of 

phosphorus at the start of the growing 

season, the phosphorus level increases 

slowly and reaches approximately the in¬ 

itial level at the time the plant senesces. 

The tuber over-summers and then germi¬ 

nates with the onset of rains in May. 

At the time of collecting our material 

for the growth experiment, although the 
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aerial parts of the plant were not exten¬ 

sive, they already contained much of the 

phosphorus necessary for full growth and 

development. It may be necessary to grow 

D. whit taken in phosphorus-free soil for 

several generations if the phosphorus 

story with insects is to be resolved. I do 

think, however, that insects will  play an 

important role in the phosphorus nutri¬ 

tion of this species. This suspicion is en¬ 

hanced by the data obtained for plants of 

D. whit taken which put out lateral 

stems. Lateral stems form in the tubers 

at the end of the growing season and so 

this is a form of asexual reproduction in 

this species. Plants producing lateral 

stems have a much higher total phosphor¬ 

us level than plants not producing lateral 

stems and at senescence are left with two 

tubers with a total phosphorus content of 

80-100 micrograms. Hence, wheatgrowers 

using Drosera have both an automatic 

insecticide system as well as an automatic 

phosphate fertilizer system all in one. 

The form of phosphorus was investigated 

and found to be organically bound in 

inositol hexaphosphate, i.e. phytin. 

A similar growth experiment was car¬ 

ried out again using D. whittakeri except 

that a sulfur-deficient medium was used. 

The results confirmed the previously des¬ 

cribed experiment, i.e., there was no en¬ 

hancement of growth under full nutrient 

conditions when insects were supplied. 

There was enhancement of growth in the 

distilled water and nitrogen deficient me¬ 

dia when insects were supplied. 

(To be continued) 

Propagating Nepenthes with Maximum Efficiency 
by Richard Sivertsen 

(309 96th St., Brooklyn, NY 11209) 

Lately, within the last few years, an 

increasing demand for Nepenthes has be¬ 

come evident. In fact, it seems that a re¬ 

vival of the Victorian botanical movement 

has occurred. A few commercial sources 

are available but prices are often discour¬ 

aging to many beginners. 

The conventional method for produc¬ 

ing new plants by rooting stem cuttings, 

often in excess of 3 or 4 nodes, some 

over 6 nodes per cutting, is considerably 

inefficient in view of the fact that each 

node is potentially a new plant! To com¬ 

plicate matters a little, if a few of these 

cuttings do not root well, or just rot in¬ 

stead, it is ail the less efficient and fewer 

plants are available, driving the prices of 

the remaining plants still higher. Further¬ 

more, if and when the conventional cut¬ 

tings root, the new roots must support 

often more than one new stem when more 

than one axillary bud becomes activated; 

this puts a considerable amount of strain 

on the newly developing root system. 

Then the nutrients must travel from the 

new roots (on the old stem) up through 

the old stem, and across a vascular tissue 

"bridge” to support the new stem devel¬ 

oping from the axillary bud. The ideal 

situation would be to have roots directly 

from the stem which it supports. But 

this involves raising plants from seed, 

or a technique that I have been develop¬ 

ing over a period almost two years on 

various plants (Nepenthes and non-CPs). 

If  commercial sources were able to turn 

out many more plants, then hopefully the 

prices would drop down according to the 

law of supply and demand. Then perhaps 

more beginners would be able to get a 

chance at growing Nepenthes, and possi¬ 

bly even get a chance to produce a hybrid 

or two! It would also be quite desirable 

if the commercial sources were to turn 

out healthier and more strongly rooted 

plants so that beginners might not become 

too discouraged by losing a plant or two 

that were relatively weakly rooted to be¬ 

gin with. Commercial sources on the oth¬ 

er hand would be able to realize a greater 
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